Chronic ETA receptor blockade attenuates cardiac hypertrophy independently of blood pressure effects in renovascular hypertensive rats.
In isolated cardiac myocytes, the direct effects of angiotensin II on cellular growth and gene expression were shown to be mediated by endothelin via the endothelin subtype A (ETA) receptor. To determine whether this pathway is also involved in the cardiovascular adaptations to a chronic activation of the renin-angiotensin system in vivo, the effects of a selective ETA receptor antagonist (LU 127043) were investigated in adult rats with renal artery stenosis. Four groups of rats (n=107) were studied over a period of 10 days after surgery: (1) sham-operated animals with saline administration, (2) rats subjected to left renal artery clipping with saline administration, (3) sham-operated rats with LU 127043 administration, and (4) rats subjected to left renal artery clipping with LU 127043 administration. LU 127043 (50 mg/kg) or saline was given by gavage twice daily starting 1 day before the operation. In clipped rats with saline administration, plasma renin activity, the ratio of left ventricular weight to body weight, and mRNAs for beta-myosin heavy chain and atrial natriuretic peptide were significantly elevated as early as 2 days after surgery. Blood pressure started to rise on the third postoperative day and attained a steady state hypertensive level by day 6. Blockade of ETA receptors had no effects on plasma renin activity or the time course of hypertension in clipped animals but completely prevented left ventricular hypertrophy and the re-expression of the beta-myosin heavy chain and atrial natriuretic peptide genes on day 2. While the expressions of the beta-myosin heavy chain and atrial natriuretic peptide genes were not different from saline-treated, clipped animals after day 4, the development of left ventricular hypertrophy remained markedly blunted (-50%) during ETA receptor blockade until day 10. These results show that a continuous blockade of ETA receptors significantly attenuates the development of left ventricular hypertrophy and, more transiently, fetal gene expression in the early phase of renovascular hypertension. Since neither blood pressure nor the increase in plasma renin activity was significantly altered by ETA receptor blockade, the inhibitory influences of the ETA receptor antagonist on left ventricular hypertrophy and gene expression were mediated most likely through a direct blockade of myocardial ETA receptors.